We clinically examined the efficacy of motor evoked potential (MEP) by transcranial highvoltage electrical stimulation for intraoperative monitoring in cerebro-vascular disease. In 49 neurosurgical operations for cerebro-vascular disease, transcranial MEP (TCMEP) was recorded by 300-1000 V bipolar stimulation using the screw electrodes with the anode on the affected side. Surface electrodes for electromyographic responses were placed on the bilateral abductor pollicis brevis (APB) and bilateral abductor hallucis (AH) muscles. To remove effects of muscle relaxants on TCMEP, compound muscle action potential (CMAP) by supra-maximum stimulation of the median nerve 2 seconds after transcranial stimulation was recorded in 30 recent operations.
TCMEP, compound muscle action potential (CMAP) by supra-maximum stimulation of the median nerve 2 seconds after transcranial stimulation was recorded in 30 recent operations.
In all 40 operations under propofol anesthesia and 6 among 7 cases under volatile anesthesia, MEP was successfully recorded. Postoperative motor paresis occurred in 6 limbs of 4 patients among 54 limbs of 30 patients who had received TCMEP compensated by CMAP by peripheral nerve stimulation and all compensated relative amplitude indexes (CRAIs) of these 6 limbs were less than 0.2. In contrast, in all 48 limbs of 26 patients who had no postoperative motor dysfunction, CRAI had been more than 0.2.
These results suggest that our intraoperative TCMEP monitoring by relatively low-voltage (300-400 V) stimulation and compensated by CMAP after peripheral nerve stimulation was safe, easy (no need to expose the motor cortex), relatively accurate and less invasive, and useful especially in cerebrovascular disease, which often requires a temporary occlusion of the cerebral arteries. Table 1 . A 10-year-old girl who had had bilateral Moyamoya disease was received the left superficial temporal artery-middle cerebral artery (MCA) anastomosis. The motor evoked potential (TCMEP) by 400V transcranial stimulation before (A) and after (B) the temporary occlusion of MCA for 30 minutes showed a marked decreasing of the amplitude of MEP during anastomosis. The relative amplitude index (RAI) of the right lower limb before and after the anastomosis was 0.19. In contrast, the RAI compensated by the compound muscle action potential after the right median nerve stimulation in 20 mA was 0.74 and motor palsy did not happen after the operation. The decrease in the amplitude of MEP seemed to be attributable to the additional administration of muscle relaxant. APB, abductor pollicis brevis; AH, abductor hallucis; CMAP, compound muscle action potential. Table 1 at the beginning of the microsurgical procedure (left, A), immediate after the clipping (left, B), and the end of the operation (left, C). During the clipping, the left posterior communicating artery had sacrificed due to the rupture of the aneurysm. The both TCMEP in the right upper limb (upper A, B, C) and the right lower limb (lower A, B, C) response completely disappeared by the clipping. Immediate postoperative CT scan disclosed the cerebral infarction in the territory of the left posterior cerebral artery (right). APB, abductor pollicis brevis; AH, abductor hallucis. 
